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QUICK CONNECT COUPLER FOR GLASS
CONTAINER MOLDING MACHINE

1. PRIORITY STATEMENT

The instant application claims benefit to Keith Covert, U.S.
Provisional Patent Application No. 61/396,794, that was filed
on 3 Jun. 2010, and that is fully incorporated herein.

II. TECHNICAL FIELD OF THE INVENTION

The present invention relates to glass forming devices, and
more particularly, to a quick change connector for use in a
plunger a glass container forming mold assembly for facili-
tating changes of a mold member.

1I. BACKGROUND OF THE INVENTION

A large number of products are currently packaged in glass
bottles, including such products include pickles, mayonnaise,
and beverages, such as beer. Glass containers are usually
made in modern glass container factories that typically com-
prise three primary operation areas. These three operation
areas include the batch house, the hot end and the cold end.

The batch house is the area of the operation that handles the
raw materials, such as the sand, sodium oxide, calcium oxide
and the like, from which the glass is made. The hot end
handles the manufacturing of the glass container from the raw
materials, and includes equipment such as furnaces, anneal-
ing ovens, and forming machines. The cold end area of the
operation handles the product inspection and packaging
equipment, and may also contain the filling stations wherein
the filler material (e.g. beer) is placed within the glass con-
tainer.

The hot end of a glass works is the area of the plant where
the molten glass is formed into glass products. The first
machine in the hot end of the glass works is usually a furnace
and its feeder, wherein a batch of raw materials is fed into a
furnace at a slow controlled rate. Often, these furnaces oper-
ate at temperatures of up to about 1575° C. and produce a
stream of molten glass. This stream of molten glass that
emerges from the furnace is then made into a glass container.

There are currently two primary methods of making a glass
container from this stream of molten glass, including the
“blow and blow” method and the “press and blow” method. In
both cases, a cylindrical stream of molten glass at its plastic
temperature (typically somewhere between 1050° C. and
1200° C.) is cut with a shearing blade to form a cylinder of
glass. This cylinder of glass is called a “gob”. The gob is then
caused to fall by gravity and is guided by troughs and chutes
into a blank “female” mold.

In the press and blow process with which the quick change
plunger of the present invention is best employed, the solid
gob of glass is converted into a parison having a hollow
interior. A parison is a pre-container, and is generally some-
what cylindrically shaped, and does not yet include an exte-
rior surface that mirrors the interior contours of the female
mold that will give the bottle it its final shape.

The parison is formed in the press and blow process by the
use of a metal plunger. The metal plunger is inserted into the
gob to form a hollow interior cavity while pushing the glass
out, and into the blank female mold. After the plunger is
inserted into the interior of the gob (through what in the final
bottle will be the open end of the bottle), the mold is flipped
over. The glass is then blown out into the mold, through the
introduction of compressed air into the interior cavity in the
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parison that is formed by the metal plunger. After the glass is
blown out into its final form, it can then be cooled.

In a typical glass container plant, different types of con-
tainers are often manufactured on the same production line.
This requires that plungers be changed from time to time.
Additionally, plungers are subject to wear out and breakage,
thus requiring that they be replaced. Currently, replacing a
plunger is a difficult and time consuming operation. The
difficulty of replacement is exacerbated by the fact that the
plunger and mold are usually very hot, thus leading to a risk
of’burns and discomfort to the person changing out the broken
plunger. The time consuming nature of the process adversely
economically impacts the container making operation since it
requires that the mold with which the plunger is used go
“oft-line” during the plunger replacement process.

Normally, a plunger is threadedly coupled to an axially
movable piston that is positioned directly under the female
mold, into the which the gob is poured, and in which the
parison is formed. An example of such a female mold is
shown in FIG. 1, that includes three separate cavities, 20, 22,
24. The three cavities are split into first and second halves
20A and 20B; 22A and 22B; and 24 A and 24B. The halves of
the female mold can come apart so that a formed bottle can be
removed from the interior of the mold.

This “apart” configuration is shown in FIG. 1. However,
the halves can be placed adjacent to each other so that they are
together so that, for example, half 20A is placed adjacent to
half 20B to sealingly engage half 20B when a gob is placed
within the female mold 20, to form a bottle. The plunger
assembly 40 is positioned under the mold assembly 20.
Because of this close proximity, it is often difficult for a
worker to get in, and remove the plunger as the plunger is in
such close proximity to the female mold.

As such, it is therefore one object of the present invention
to provide a device and method that facilitates replacing the
plunger in a glass container mold making machine.

III. SUMMARY OF THE INVENTION

In accordance with the present invention, a quick connect
coupler is provided for use with a glass container molding
machine, for coupling a mold member to a mold moving
member. The quick connect coupler comprises a first coupler
member that is configured to be coupled to one of the mold
member and the mold moving member, and a second coupler
member. The second coupler member is configured for being
coupled to the other of the mold member and the mold mov-
ing member. The first coupler member includes a first coupler
body. At least one grip member is movable relative to the first
coupler body between a second coupler engaging position
and a second coupler release position. A non-threaded grip
engaging member is movable between a grip engaging posi-
tion wherein the grip engaging member holds the grip mem-
ber in a second coupler engaging position and a grip releasing
position. In the grip releasing position, the grip engaging
member permits the grip member to move to the second
coupler release position.

The second coupler is selectively engageable with the first
coupler member. The second coupler member includes a grip
receiving portion for receiving the grip member when the grip
member is in the second coupler engaging position. Prefer-
ably, the grip members are movable in a generally radial
direction, and the socket for receiving the coupler includes a
generally axially facing opening for receiving the second
coupler member generally coaxially with the second coupler
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body. The grip engaging member moves in a generally axial
direction to engage the socket member to engage the second
coupler member.

The second coupler member preferably has an exterior
surface that includes a recessed groove portion sized for
receiving the at least two grip members. The grip members
are insertable into the groove portion when in the coupler
engaging position. The engagement of the grip members and
the groove portion prevents axial movement of the second
coupler member, to thereby maintain the second coupler
member in a fixed position within the first coupler member
socket.

In a most advantageous embodiment, the grip engaging
member includes a base portion and a wall portion, wherein
the wall portion is positioned radially outwardly of the grip
members and the grip engaging member is in the grip engag-
ing position, and is disposed in an axially offset position when
in the grip releasing position, so that the grip members can
occupy at least a portion of the space that was occupied by the
wall portion wherein the grip engaging member was in the
grip engaging position.

Additionally, a biasing member such as a spring can be
provided for normally biasing the grip engaging member in
the second coupler engaging position. The grip engaging
member preferably is cup shaped, and includes a grip engag-
ing tool receiving portion and a grip member engaging por-
tion.

The first coupler body can include a first body element and
a second body element. In such a case, the first body element
can be configured to be coupled to the at least one of the mold
member and moving member, and the second body element
can be configured to provide support to the second coupling
member. The first and second body elements are detachably
coupled to each other, and are preferably detachably coupled
to each other through a bayonet-type coupler. The second
coupler and the second body element preferably include a
series of apertures that are in fluid communication with each
other, and further are in fluid communication with a hollow
interior of the mold member. This fluid communication
enables the passage of air between the interior of the mold
member, and a place exterior to the interior hollow portion of
the mold member.

One feature of the present invention is that it provides a
quick coupling mechanism whereby a plunger can be rapidly
removed from and attached to a piston in a glass container
mold manufacturing process.

Heretofore, the changing of a plunger was a rather difficult
and time consuming procedure that often led to worker inju-
ries. In prior known devices, the plunger member included a
coupler, that was threadedly engaged to the piston. In order to
remove the plunger from the piston, one needed to threadedly
disengage the plunger from the piston.

One difficulty with this procedure is that the machine tech-
nician was required to perform a difficult unthreading and
rethreading operation in a cramped space on a very hot
device. As such, the technician was provided with little room
to maneuver or place his hands and arms around a device
having components heated by molten glass, therefore result-
ing in technicians often getting burned during the replace-
ment process.

Additionally, the process for unthreading the old plunger
off of the piston and rethreading the new plunger on to the
piston was unnecessarily time consuming. As a glass con-
tainer plant achieves efficiencies by making glass containers
at a high rate of speed, any slow down of the line (a one or
more of'its molds), or shut down of the line caused by the need
to replace a plunger can result in significant cost to the glass
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containing manufacturing plant, since down time prevents
production from occurring until the plunger is replaced.
Although one might not need to shut down the entire plant,
one would delay production at least on the mold gang for
which the particular plunger was being replaced.

One advantage of the present invention is that this plunger
replacement can be done much more quickly and without a
threading operation. This not only reduces the down time for
the molding machine, but also makes the plunger replacement
operation safer. On the present invention, the removal and
re-insertion of the plunger can be performed largely from a
position above the mold such that it does not require the
machine technician to place his hands for a significant period
of'time in close proximity to the very hot mold and/or very hot
plunger of the mold making device. The quick coupling
mechanism of the present invention thereby achieves the
advantage of reducing machine downtime, and thus for
improving production efficiencies while also having the
potential to improve plant safety and reduce injuries.

These and other features of the present invention will
become apparent to those skilled in the art upon a review of
the best mode of perceived presently of practicing the inven-
tion, as described below in the attached drawing and detailed
description of the preferred embodiment.

III. BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a perspective view of a three cavity female mold
array of the type, for which the present invention is intended;

FIG. 1A is a side, schematic view of a molding machine
with which the present invention is useable;

FIG. 2 is an exploded view of a plunger, quick connect
mechanism, and piston components of a plunger of the
present invention;

FIG. 3 is an exploded view of the quick release coupler of
the present invention;

FIG. 4 is an assembled view of the quick release plunger
coupler ofthe present invention, showing the plunger coupled
to a piston;

FIG. 4A is a top view of the first and second clip members
of'the invention that are used to couple the plunger member to
the second coupling member;

FIG. 4B is a sectional view taken along lines 4B-4B of FI1G.
4A,

FIG. 5 is a side view of the quick release coupler mecha-
nism of the present invention, similar to FIG. 4, except show-
ing the coupler removed from the piston;

FIG. 5A is a perspective view of the slidable grip members
of the present invention;

FIG. 5B is a sectional view of the grip members inserted
within the first coupler member, and in particular within an
aperture of the first coupler member of the coupler of the
present invention;

FIG. 6 is a side, sectional view of the piston containing the
quick release coupler of the present invention, along with the
release tool, showing the quick coupler in the engaged posi-
tion;

FIG. 6A is aside, sectional view ofthe grip member engag-
ing slidable retaining cup of the present invention;

FIG. 7 is a side sectional view, similar to FIG. 6, except that
it shows the release tool engaged with the quick release cou-
pler housed within the piston to move the quick release cou-
pler into the release position;

FIG. 8 is a side view, of the male mold member plunger and
piston assembly of the present invention, showing the plunger
in the retracted, or non-inserted (in the mold) position;
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FIG. 9 is a side view of the male mold plunger and piston
assembly of the present invention showing the plunger in the
extended or inserted position, similar to the position it would
be in when the plunger was inserted into a female mold;

FIG. 10 is a sectional view taken along lines 10-10 of FIG.
8;
FIG. 11 is a sectional view taken along lines 11-11 of FIG.
9;

FIG. 12 is a bottom view of the second coupling member of
the present invention, which second coupling member com-
prises the coupling member to which the plunger is attached;

FIG. 13 is a side view of the second coupling member
shown in FIG. 18;

FIG. 14 is a top view of the second coupling member
shown in FIG. 12;

FIG. 15 is an exploded view of the first coupler member
receiver cup and spring of the present invention;

FIG. 16 is a top view of a receiver cup of the present
invention;

FIGS. 17-20 are side views of alternate embodiment plung-
ers of the type that can be used with the present invention;

FIG. 21 is an exploded side view of a second alternate
embodiment coupler of the present invention;

FIG. 22 is a distal end view of the second coupler member
of the second alternate embodiment coupler of the present
invention;

FIG. 23 is a distal end view of a second body element of the
first coupler member of the embodiment shown in FIG. 21;

FIG. 24 is a proximal end view of the second body element
of the second coupler body member;

FIG. 25 is a distal end view of the second body element of
the body member of the first coupler member; and

FIG. 26 is a sectional, assembled view of the second alter-
nate embodiment coupler member coupling a piston to a
plunger.

IV. DETAILED DESCRIPTION OF PREFERRED
EMBODIMENT

A molding station 10 of glass bottle molding machine is
shown in the drawings. Turning now to FIG. 1A, the molding
station 10 is schematically represented as having a first stage
12 and a second stage 14. The mold members 20 22, 24, 90,
92, 94 within the first 12 and second 14 stage are movable
with respect to each other, so that the molds 20 22, 24 of the
first stage 12 can be moved over to the second stage 14, and
vice-versa.

As discussed above, the molding machine of mold station
10 is a press and blow type molding machine, wherein molten
glass is inserted into the female cavities of the molds 20 22, 24
in the first stage, through trough 34 that carries the molten
glass from its heating oven (not shown) to the female mem-
bers 20, 22, 24.

Once the molten glass falls under gravity downwardly into
the mold, it becomes characterized as a “gob”. The plungers
60, 62, 64 of the male mold assemblies 36, 38, 40, are moved
upwardly into the female molds to form a cavity within the
gob of glass contained within the female mold. This glass gob
that now contains a hollow interior is known as the parison.

The first female mold assembly 18 is then moved to the
second stage, where it is inverted. Compressed air is then
blown through the opening end formed by the male plunger
member 60, 62, 64 to blow the glass of the parison against the
walls of the female mold members 20, 22, 24 to form the
parison into a bottle having an appropriate shape defined by
the interior surface of the female mold cavity, e.g. 20, 22, 24.
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The first female mold assembly 18 includes a first female
mold cavity 20, a second female mold cavity 22, and a third
female mold cavity 24. As such, the first female mold member
18 can properly be referred to as a three cavity mold, desig-
nating that three bottles will be produced in a single cycle of
the female mold assembly 18. These three bottles include a
first bottle that will emerge from the first female mold cavity
20, a second bottle that will emerge from the second female
mold cavity 22, and a third bottle that will emerge from the
third female mold cavity 24.

Each of the first, second and third female mold cavities 20,
22, 24 are two-part structures that are capable of moving from
a “bottle release” position wherein the first 20A, 22A, 24A
and second 20B, 22B, 24B halves are separated, as shown in
FIG. 1A, to a “bottle forming” position where the halves are
sealingly engaged together. The two halves include the first
and second halves 20A, 20B of the first mold cavity 20; the
first and second halves 22A, 22B of the second mold cavity
22; and the first and second halves 24 A, 24B of the third mold
cavity 24. This split is necessary in order to enable the mold
halves to separate to enable the bottles to be removed from the
mold cavities 20, 22, 24 after their molding has been com-
pleted, and the bottles are formed.

Each of the first, second and third mold cavities, 20, 22, 24
includes a body/coupler member 21, 23, 25 respectively for
coupling the first, second and third mold cavities 20, 22, 24 to
the mold tool holder member 27. The second female mold
cavity assembly 29 is positioned in the second stage 14 of the
mold machine assembly 10. Additionally, three female mold
cavities 90, 92, 94 are part of the second three-cavity female
mold assembly 29, as is a second female mold cavity holder
31.

A trough or tube assembly 34 is provided for transporting
molten glass from the furnace wherein the glass is heated
above its plastic point to the interior of each of the first,
second and third female mold cavities 20, 22, 24. Although
the trough assembly 34 is shown schematically in FIG. 1A, it
will be appreciated that significant care should be used in the
design of the trough, due to the temperature of the molten
glass contained therein to ensure that the molten glass is
safely and securely transported to, and inserted into the cavi-
ties 20, 22, 24.

A male mold assembly 35 is disposed in an aligning rela-
tionship with the female mold assembly 18, so that the
plunger members of the male mold assembly may be inserted
axially into the interior of the female cavity members 20, 22,
24. The male mold assembly 35 includes a first male mold
piston/plunger assembly 36, a second male mold piston/
plunger assembly 38, and a third male mold piston/plunger
assembly 40.

The first male mold piston/plunger assembly 36 includes a
pneumatic cylinder 50. The first pneumatic cylinder 50 is
provided for axially moving a piston member, such as piston
66 (shown in FIG. 3A). The piston 66 is axially moveable and
includes a base or proximal end 67 and a top or distal end 69.
The top or distal end 69 is the end to which the coupler of the
present invention is attached, for coupling the plunger, such
as plunger 60, to the piston 66.

Inthe prior art, the plunger is coupled to the piston through
a set of male threads formed on the plunger base that are
threadedly engaged with female threads formed on an interior
surface of the piston, and in most cases, on an interior surface
of'an end body, which itself has male threads that are thread-
edly engaged with female threads formed in the interior sur-
face of the piston. As there exist three male mold piston/
plunger assemblies 36, 38, 40, there exist three pneumatic
cylinders 50 52, 54, each of which contains its own piston and
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its own plunger 60, 62, 64. Although the pneumatic cylinders
50, 52, 54 can be designed to operate independently of each
other, general practice is for the plungers to operate in unison.

A mold moving mechanism 78 is provided for moving the
female cavities 20, 22, 24 from the first stage position 12, to
the second stage position 14. In the illustrated molding
machine, the mold moving mechanism 78 includes an arm
member 30, that is coupled to the central column 30 of the
mold moving machine. The arm member 80 includes a first
gripping claw 82, a second gripping claw 84, and a third
gripping claw 86, for grabbing, the first 20, second 22 and
third 24 female cavity mold members. The gripping claws 82,
84, 86 grab the respective female cavity molds 20, 22, 24 and
move them to the second stage 14, where they are inverted.

To increase production, a separate female mold assembly
29 including its own mold holder 31 is placed in the second
stage, that can also be moved by the gripping claws 82, 84, 86
to the first stage when appropriate. As shown in the drawing,
the second stage 14 mold member 29 includes a first female
cavity member 90, a second female cavity member 92, and a
third female cavity member 94.

As best shown in FIGS. 3A and 3B, the quick connect
coupler 98 of the present invention includes a first coupler
member 100 that is fixedly coupled to the piston 66, and a
second coupler member 102 that is removably engagable with
the first coupler member 100, and is also removably eng-
agable with the plunger 60 for removably coupling the
plunger 60 to the piston member 66. The quick connect cou-
pler 98 provides a strong enough and permanent coupling so
that when the plunger 60 is coupled to the piston 66, the male
mold member can operate to move the piston 66, and plunger
60 axially within the interior of the female mold cavities, on
a high speed and regular basis, without coming apart or break-
ing. Additionally, the coupling should be rigid enough so as to
prevent relative movement between the piston 66 and the
plunger 60 for such movement can cause imperfections and
irregularities in the bottle produced.

Fasteners, such as first and second clips 106, 108 are gen-
erally C-shaped in cross section, and are provided for fasten-
ing together the second coupling member 102 to the plunger
member 60. When the clips 106, 108 couple the plunger 60 to
the second coupling member 102, the second coupling mem-
ber 102 and plunger 60 are axially aligned so that they are
disposed coaxially. The clips 106, 108 fasten the proximal
end 112 of the plunger 60 to the distal end of the second
coupling member 102. The plunger 60 also includes a distal
portion 114, that is the portion that is inserted into the interior
of'the female cavity 20 for extending into the gob of glass to
form the gob of glass in the female cavity into a parison.

The proximal end of the plunger 60 comprises a washer-
shaped, enlarged diameter flange 118 disposed at the proxi-
mal end 119 end portion 118, that includes an axially out-
wardly facing shelf portion 120, and an axially inwardly
(proximally) facing shelf surface portion 121. The flange 118
also includes an axially extending, radially facing annular
surface 117. A generally cylindrical base portion 122 extends
upwardly (distally) from the end portion 119, and terminates
in the frusto-conical gob-insertable plunger member 124.
Plunger member 124 distally terminates in a hemispherically
shaped distal end 126.

The particular shape of the distal portion 114 ofthe plunger
can vary depending upon the type of bottle that is being
molded. The plunger member 114 shown in FIG. 3A is
intended for use in connection with a small-mouthed bottle,
such as a beer bottle.

Plungers having a variety of different shaped plunger
members are shown in FIGS. 17-20, that show plungers 60A,
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60B, 60C and 60D. It will be noted that plungers 60A, 60B
and 60C have a wide base portion, and are intended for use
with wide mouth jars, such as pickle jars, mayonnaise jars,
jelly jars and the like. In contrast, plunger member 60D (FIG.
20) is relatively elongated and small-diametered, and has a
very slight taper between its proximal end and its distal end,
thus suggesting its suitability for a tall, small mouthed bottle,
such as a “long neck” type beer bottle.

Returning back to FIGS. 2 and 3, it will be noted that the
second coupler 102 also includes a washer-shaped, enlarged
diameter flange 128 disposed at the distal end portion. Flange
128 has an axially inwardly (proximally) facing surface 130,
an axially outwardly (distally) facing surface 125, and a radi-
ally outwardly facing annular edge. As best shown in FIGS.
2-4, the C-shaped clips 106, 108 each include a first radially
extending leg 132, 141; a second radially extending leg 134,
135; and a first axially extending leg 136 and 137. The first
radially extending legs 132, 141 are sized and positioned for
engaging the axially outwardly facing surface 120, of the
flange 118 of the plunger member 60. Similarly, the second
radially extending legs 134, 135 are sized and positioned for
engaging the axially proximally facing surface 130, of the
flange member 128 of the second coupler member 102.

The clip members 106, 108 are designed to be press-fit into
engagement to engage the plunger member 60 to the second
coupler member 102, and to be pried off of their engagement
with the various surfaces 120, 130, to separate the coupler
member from the plunger member 60. When the clip member
106, 108 couple the plunger 60, the second coupler member
102, the proximally facing surface 121 of the flange 118 is
placed against the flange 128 to rest upon the distally facing
surface 125 of the second coupler member 102 flange 128.

As best shown in FIG. 3, the primary components of the
first coupler member 100 include a main, socket-containing
body 150; a plurality (e.g. three) of radially movable grip
members 152 (see also FIGS. 5A and 5B); a non-threaded
grip-engaging member, such as axially movable cup receiver
154 that receives the proximal end of the socket body 150; and
a biasing spring 158 that engages the underside surface 194 of
the axially movable cup 154 and is tensioned to exert a biasing
force in a generally distal direction, so as to normally urge the
receiving cup 154 in a distal direction, toward the second
coupling member 102.

The axially movable cup is movable between a grip engag-
ing position (e.g. FIG. 4) wherein the grip engaging member
154 wall 196 holds the grip member 152 in the second coupler
engaging position, wherein the grip member 152 is inserted
within groove 278, and a grip 152 releasing position wherein
the wall 196 of the axially moving cup 154 moves from a
position radially outwardly of the grip 152, to a position
axially offset from the grip 152, to permit the grip member to
move out of the groove 270 and into the second coupler 102
release position.

The distal end 69 of the piston 66 includes a cylindrical
outer surface 162 and an interior passageway 164. The distal
end of the interior passageway 164 comprises an enlarged
diameter end portion 168 having a threaded interior surface
170. The female threads 170 are provided for receiving the
male threads 238 of the main socket body 150. The enlarged
diameter end portion 168 terminates in a radially inwardly
extending, axially distally facing shelf 169 that comprises a
cup seat 172, that is sized to receive the underside surface 194
of the axially movable cup 154.

Moving proximally inwardly from the enlarged diameter
distal end portion 168, is the spring receiving portion 174
having an intermediately sized diameter. Intermediate diam-
eter spring receiving portion 174 includes a radially inwardly
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facing, axially extending cylindrical wall 175 that terminates
at its proximal end, in a radially inwardly extending axially
distally facing shelf 176. Shelf 176 serves a spring seat 176
for the distal end 190 of spring 158. A reduced diameter
passageway 164 has its distal end at the radially extending
shelf 176, and its proximal end at the proximal end 67 of the
piston 66.

Spring 158 includes a proximal end 188, that is sized and
positioned for being received on the shelf 176. The radial
diameter of the spring 158 is sized to be received within the
intermediate diameter spring receiving portion 174 in a man-
ner wherein the relatively small spacing between the spring
148 and the cylindrical wall 175 helps to keep the spring
properly oriented with its axis being coaxial with the first and
second couplers 100, 102.

A spring 158 includes a proximal end 188 for being
received on the spring receiving shelf 176 and a distal end 190
that has at its seat the underside surface 194 of the receiver
cup 154. The cup 154 includes aradially extending, underside
surface 194 that serves as a seat for the distal end of spring
158, and a cylindrical side wall surface 196 that terminates at
the distal end of the receiver cup 154 in a chamfered or
beveled upper lip 198. The cup 154 also includes a hollow
interior 200 that is defined by a generally cylindrical interior
side wall 202, and a generally planar bottom release tool
receiving interior surface 204.

The main socket body 150 includes a distal portion 208 that
is generally disposed exteriorly of the piston 66, and a proxi-
mal portion 210 that is disposed generally interiorly of the
piston 66, within the enlarged diameter end portion 168 of the
interior passageway 164 of the piston 66. The main socket
body 150 also includes a generally constant diameter axially
extending passageway 212 that extends through each of the
distal 208 and proximal 210 portions between the distal end
and the proximal end of the main socket body 150. The axially
extending passageway 212 is defined by a generally cylindri-
cal interior wall 214 that terminates at its distal end in a distal
lip portion 216. The distal lip portion 216 includes a generally
cylindrical outer surface 218.

A transition portion 220 is disposed proximally of the
distal lip 216. The transition portion 220 is disposed exteri-
orly ofthe piston 66, and includes a frustoconical surface 224,
wherein the diameter of the surface 224 increases as one
moves in a proximal direction. The proximal terminus of the
frustoconical surface 224 comprises the beginning of'the tool
engagable surface 226. The tool engagable surface 226 is
segmented, annular and includes a plurality of flats 228, that
can be engaged by a socket wrench, crescent wrench, open-
end wrench or the like, to facilitate engagement of the socket
body 98 to, and disengagement of the socket body 98 from the
piston 66.

Preferably, the tool engagable surface 226 includes eight
such flats, to form an octagon-shape in cross section, and
includes a radially extending surface 230 that is sized and
positioned for engaging the axially distally outwardly facing
surface 169 of the piston 66.

An axially extending, cylindrical male threaded piston
engaging surface 234 extends proximally from the radially
extending lip engaging surface. The threaded piston engaging
surface 234 includes male threads 238, for threadedly engag-
ing the female threads 170 of the piston 66, for removably
coupling the socket body 150 and the piston 66. Disposed
proximally of the male threads 238 is a reduced diameter
cylindrical grip-receiving portion 242, that generally is not
threaded. Grip receiving portion 233 includes a plurality of
apertures 244 (e.g. three apertures 244) for receiving a plu-
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rality of grips 152. The grips 152 are sized and configured for
being received in the apertures 244, as best shown in FIGS.
5A and 5B.

The grips 152 include a “quarter-round” shaped radially
outer surface 250, and a planar bottom surface 252. As best
shown in FIG. 5A, the grips 152 also include a hemi-cylin-
drical radially interior surface 254, and angled planar side
surfaces 256. The angled side surfaces 256 are sized and
positioned to prevent the grip 152 from moving interiorly
completely through the aperture 244 and thereby becoming
dislodged from the aperture 244. This cooperation between
the angled side surfaces 256 of the grip 152, and the side walls
of the aperture 244, and the interior cylindrical wall surface
202 of the cup 154, maintains the grips 152 in a position
wherein they can move radially within the aperture 244
between their radially inwardly disposed second coupler
engaging position as shown in FIG. 6, and their relatively
radially outwardly disposed second coupler release position
as shown in FIG. 7, while preventing the grips 152 moving
radially inward far enough to become dislodged from the
apertures 244. FIG. 5 also schematically shows the grips 152
in their radially inwardly disposed coupler engaging position.

As best shown in FIG. 2, a “first design” second coupler
102 is shown that designed to be removably coupled to the
first coupler 100. The second coupler 102 includes a distally
disposed base portion 260 that is disposed just proximally of
the washer-shaped end member flange 128. The base portion
260 transitions into a frusto-conical, axially extending
socket-engaging member 264, that is insertable into the
socket interior 212 (FIG. 3) of the socket body 150. The
socket-engaging member 264 has a frusto-conical exterior
surface 265 that includes an annular grip receiving recessed
groove 270, that is disposed adjacent to the proximal end 272
of'the frusto-conical exterior surface 266. The second coupler
256 includes an axially extending interior passageway 274
that has a generally cylindrical wall 276, so that the interior
passageway 274 has a generally constant diameter through-
out its length. The axially extending interior passageway 274
is open at each of its proximal and distal ends.

A second design of the second coupler 302 is shown in
FIGS. 4,5, 6, 7,12 and 13, and is also designed to be remov-
ably coupled to the first coupler 100. The second design ofthe
second coupler 302 includes a base portion 360 that includes
afirst, relatively distally disposed first (end) flange 305, and a
more proximally disposed second flange 307. The second
flange 307 has a greater diameter than the first flange 305, and
a recessed annular channel 309 extends between the first 305
and second 307 flanges. The radially extending, axially dis-
tally facing distal end 311 of the second coupler 302 includes
a central rim 313 that defines the distal end of the central
passageway 374. A recessed annular channel 315 is disposed
radially outwardly of central rim 313, and is in communica-
tion with a plurality of air vents 333 (FIG. 14) that extend in
a generally oblique angle to the axial axis of the coupler, and
generally through the second flange 307.

A raised rim 317 surrounds the annular channel and is
disposed radially inwardly of the radially outwardly dis-
posed, axially distally facing end surface outer portion 325.
End surface outer portion 325 is the surface on second design
second coupler 302 that is engaged by the end surface 121 of
the piston. The annular radially outwardly opening channel
309 is defined by a washer-like axially proximally facing
surface 327 of the first flange 305, and axially extending
cylindrical surface 329, and a generally washer-like radially
extending axially distally facing surface 331 that is formed as
a part of second flange 307. The channel 309 is sized and
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positioned for receiving the second legs 134, 135 of the
C-shaped clips 106, 108 respectively.

The upper surface 339 of the second flange includes open-
ings for the vents 333.

The base portion 360 which includes first 305 and second
flange 307 and includes a raised annular axially proximally
facing ring 341 disposed interiorly of vents 333. An annular
recess 343 extends between ring 341 and the frust-conical
socket engaging stem 364 (FIG. 12). The frusto-conical
upstanding, centrally disposed socket engaging stem 364 is
disposed interiorly of the recess 343. The socket-engaging
portion 364 is insertable into the socket interior 312 of the
socket body 150. The socket-engaging portion 364 has a
frusto-conical exterior surface 366 that includes an annular
grip receiving groove 370, that is disposed adjacent to the
proximal end 372 of the frusto-conical exterior surface 366.
The second coupler 302 includes an axially extending interior
passageway 374 that has a generally cylindrical wall 376, so
that the interior passageway 374 has a generally constant
diameter throughout its length. The axially extending interior
passageway 374 is open at each of its proximal and distal
ends.

As best shown in FIG. 5, the annular, radially extending,
axially proximally facing surface 371 of the second coupler
302 is then positioned to engage the radially extending dis-
tally facing surface 204 of the receiving cup 154 (FIG. 3) to
move the receiving cup in an axial proximal direction so that
the receiving cup is moved to a position wherein the interior
side wall 202 of the receiver cup 154 is no longer disposed
radially outwardly of, and axially co-extensively with the
gripping members 152. When the gripping members 152 are
axially offset, and therefore not disposed co-extensively with
and radially outwardly of the wall of the receiving cup, the
gripping members 152 can move radially axially to thereby
release them from their entrapment within groove 370, to
thereby permit the stem 264 of second coupler 302 to be
moved axially distally, and thereby removed from its engage-
ment with the socket member 150, thereby permitting the
plunger 66 to be removed from the piston 60.

As best shown in FIGS. 6 and 7, a coupler engagement tool
284 includes a cylindrical shaft 286, having a handle end 290.
Handle end 290 includes a generally enlarged diameter cylin-
drical handle member 291. The coupler engagement tool 284
also includes a coupler engaging portion 292 that includes a
radially extending cap engaging surface 294. A mid-shaft grip
member 298 is disposed about half way between the radially
extending cap engaging surface 294 and the handle 290. The
mid-shaft grip member 298 is provided for giving the user
another place to grip the coupler engaging tool to facilitate its
axial movement.

The operation of the device can be best understood with
reference to FIGS. 6 and 7. FIG. 6 shows the device in its
normally coupler-engaged position, wherein the grip mem-
bers 152 are positioned radially inwardly, so that they are
firmly inserted within the annular groove 370 of the second
coupler member 302. The grip members 152 are locked in
their position because they are disposed between the cylin-
drical interior wall 202 of the cap member 154, and are
inserted in the apertures 244 of first coupler body 150. Radi-
ally outwardly directed movement of the grip members 152 is
prevented because of the relative radial proximity of the inte-
rior cylindrical wall 202 of the end cup member 154 and the
axially co-extensive positioning of the wall end grip members
202 forces the grip members 152 radially inwardly so that the
grip members become firmly seated in the groove 370. Addi-
tionally, the cylindrical wall 200 prevents the gripping mem-
ber 152 from moving radially outwardly to release the stem
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364, unless the receiving cup 154 is moved axially proxi-
mally, so that the cylindrical wall 202 positioned radially
outwardly of the gripping members 152, but rather, is axially
offset from the gripping members 152.

In FIG. 7, it will noted that the radially extending proximal
end 294 of the coupler engagement tool 284 has engaged to
the axially distally facing upper interior surface 204 of the cup
member 154, to push the cup member 154 axially proximally,
to thereby compress the spring 158. The axially proximally
directed force that one must exert on the coupler engagement
tool 284 must be sufficient to overcome the axially distally
biased force of the spring 158. The exertion of an axially
proximally directed force on cup 154 surface 204 moves the
cup member 154 axially proximally to a point wherein the
chamfered lips 198 of the cup member 154 are placed below
the grip members 152. This enables the grip members 152 to
move radially outwardly a sufficient distance so that the cou-
pler member 102 can be moved axially distally past the grip-
ping members 152. This coupler disengaged position is
shown in FIG. 7.

Once the coupler member 102 is moved axially distally, so
that the second coupler member 102 is withdrawn from its
engagement with the first coupler member 100, the coupling
engagement tool 284 is moved axially distally from passage-
way 374. This axially distal movement of the coupler engage-
ment tool, enables the cup member 154 to move, under the
influence of the spring 154 in an axially distal direction. This
axially distal movement of the cup member 154 causes the
grip members 152 to be moved radially inwardly, under the
influence of the chamfered lip surface 198. When the spring
154 has reached its fully extended position, or otherwise, the
movement of the cup member 154 is limited by the underside
surface 230, of the frusto-conical portion of the socket body
150, the grip members 152 will be positioned radially
inwardly, in a position similar to the position they occupy
when the second coupler is engaged to the first coupler and
the grip members 152 are in the coupler engaged position.

A second alternate embodiment quick release coupler 400
is shown in FIGS. 21-26. As with the couplers described
above, quick connect coupler assembly 400 is provided for
use with a glass container molding machine, for coupling a
molding member, such as plunger 399, to a mold member
mover, such as a piston 397. The quick connect coupler 400
includes a first coupler member 402 that is configured to be
coupled to one of the piston 397 and plunger 399. In the
instant embodiment shown in the drawings, the first coupler
402 is designed for being coupled to the piston 397, and the
second coupler member 404 is designed to be coupled to the
plunger 399.

A primary difference between the alternate embodiment
coupler 400 shown in FIGS. 21-26, and the embodiment
shown in the foregoing figures, is that the coupler body 414 of
coupler 400 comprises a two-piece body that includes a first,
relatively proximally disposed body element 416, and a sec-
ond, relatively distally disposed body eclement 418. The
Applicant has found that the second embodiment coupler 400
has an advantage over the first alternate embodiment coupler
402 has the potential to have a longer useful life since the
detachable second body element 418 does a better job of
absorbing impacts, thus saving wear and tear on the quick
change part of the coupler.

Prior to the insertion of the coupler 400, and in particular,
the first coupler member 402 in the piston 397, the first and
second body elements 416, 418 are fixedly coupled together
through a bayonet type connector system that connects the
first 416 and second 418 body elements of the first connector
body member 414 together.
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As best shown in FIGS. 21-26, the primary components of
the first coupler member 402 include a main, socket-contain-
ing body that includes the first proximally disposed body
element 416, and the second, distally disposed body element
418. The coupler 402 includes a plurality (e.g. three) of radi-
ally movable grip members 422 that are virtually identical to
grip member 152; a non-threaded grip-engaging member,
such as axially movable cup receiver 424 that receives the
proximal end 428 of the socket body first element 416; and a
biasing spring 430 that engages the underside surface 434 of
the axially movable cup 424 and is tensioned to exert a biasing
force in a generally distal direction, so as to normally urge the
receiving cup 424 in a distal direction, toward the second
coupling member 404.

The axially movable receiver cup 424 is movable between
a grip engaging position wherein the wall 436 of the grip
engaging member receiver cup 424 holds the grip members
422 in the second coupler 404 engaging position, wherein the
grip member 422 is inserted within groove 440, and a grip 422
releasing position wherein the wall 436 of the axially moving
cup 424 moves from a position radially outwardly of the grip
422, to a position axially offset from the grip 422, to permit
the grip member 422 to move out of the groove 440 and into
the second coupler 404 release position.

A spring 430 includes a proximal end 444 for being
received on the spring receiving shelf 446 and a distal end 448
that has at its seat the underside surface 434 of the receiver
cup 424. The cup 424 includes aradially extending, underside
surface 434 that serves as a seat for the distal end of spring
430, and a cylindrical side wall surface 436 that terminates at
the distal end of the side wall 436 in a chamfered or beveled
upper lip 450. The cup 424 also includes a hollow interior that
is defined by a generally cylindrical interior side wall 456, and
a generally planar bottom release tool 284 receiving interior
surface 458.

The first body element 416 includes a distal portion 460
that is generally disposed exteriorly of the piston, and a proxi-
mal portion 462 that is disposed generally interiorly of the
piston, with a flat-containing waist flange 464 serving as the
proximal limit of the distal portion 460. The first body ele-
ment 416 also includes a generally constant diameter axially
extending passageway 468 that extends through each of the
distal 460 and proximal 462 portions between the distal end
470 and the proximal end 472 of the first body element 416.
The axially extending passageway 468 is defined by a gener-
ally cylindrical interior wall 476 that terminates at its distal
end in a distal lip portion 470.

The distal lip portion 470 includes a generally cylindrical
outer surface 478 that includes an array of four equally-
spaced, radially outwardly extending lugs 482 that comprise
one-half of the bayonet connector that includes slots 484
formed in a radially inwardly extending flange 486 in the
second body element 418 (FIGS. 23 and 24). A washer-type
spring 488 maintains an axially directed pressure on the bayo-
net components 482, 484, to press the distal surface of flange
486 against the axially, proximally facing surface of lugs 482.

An axially extending, cylindrical male threaded piston
engaging surface 490 extends proximally from the waist
flange 464. The threaded piston engaging surface 490
includes male threads 492, for threadedly engaging the
female threads of the piston 397, for removably coupling the
socket body first element 416 and the piston 397. Disposed
proximally of the male threads 492 is a reduced diameter
cylindrical grip-receiving portion 493, that generally is not
threaded. Grip receiving portion 493 includes a plurality of
apertures 494 (e.g. three apertures 494) for receiving a plu-
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rality of grips 422. The grips 422 are sized and configured for
being received in the apertures 494.

The grips 422 include a “quarter-round” shaped radially
outer surface and are generally identical to grips 152. The
angled side surfaces of the grips 422 are sized and positioned
to prevent the grips 422 from moving interiorly completely
through the aperture 494 and thereby becoming dislodged
from the aperture 494.

As best shown in FIGS. 21-26, the primary components of
the first coupler member 402 include a main, socket-contain-
ing body that includes the first proximally disposed body
element 416, and the second, distally disposed body element
418. The coupler 402 includes a plurality (e.g. three) of radi-
ally movable grip members 422 that are virtually identical to
grip member 152; a non-threaded grip-engaging member,
such as axially movable cup receiver 424 that receives the
proximal end 428 of the socket body first element; and a
biasing spring 430 that engages the underside surface 434 of
the axially movable cup 424 and is tensioned to exert a biasing
force in a generally distal direction, so as to normally urge the
receiving cup 424 in a distal direction, toward the second
coupling member 404.

The axially movable receiver cup is movable between a
grip engaging position and a grip releasing position. In the
grip receiving position, the wall 436 of the grip engaging
member receiver cup 424 holds the grip members 422 in the
second coupler 404 engaging position, wherein the grip mem-
ber 422 is inserted within groove 440. In the grip 422 releas-
ing position, the wall 436 of the axially moving cup 424
moves from a position radially outwardly of the grip 422, to a
position axially offset from the grip 422, to permit the grip
member 422 to move radially in aperture 494 to move out of
the groove 440 and into the second coupler 404 release posi-
tion.

The second body element 418 is best shown in FIGS. 21,
23, 24 and 26 as including a distally disposed, relatively
enlarged diameter radially outwardly extending flange 498,
that includes a radially extending, axially proximally facing
surface 500, and a radially extending, axially distally facing
surface 502. Axially distally facing surface 502 is provided
for placement against the proximal facing surface of the sec-
ond coupler 404. A proximally disposed, relatively reduced
diameter cylindrical portion 506 extends proximally from the
flange 498 and terminates in a proximal end 508 that com-
prises an annular lip that faces axially proximal.

An array of vent passages 510, extend generally radially
through the cylindrical wall outer surface 506, between the
cylindrical wall outer surface 506 and the radially inwardly
facing interior surface 514 of the second body element 418.
The cylindrical interior wall 514 defines an axially extending
interior passageway 512, that extends all the way through the
second body element 418.

As discussed above, the slots 484 of the second body ele-
ment are provided for receiving the lugs 482 of the first body
element 416, to couple together the first and second body
elements 416, 418.

Preferably, the device is assembled by first threadedly
engaging the first body element 416, receiving cup 424 and
spring 430 into the piston 397. The second body element 418
is then coupled to the first body element 416 by the slots 484
being aligned so that the lugs 482 of the first body element
416 can pass through the slots 484. The second body element
418 is then pressed downwardly against the urging of washer-
like spring 488 to compress spring 488, and to provide a gap
between the upper surfaces of the flange 486, and the lower
surfaces of the lug 482.
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The second body element 418 is then rotated approxi-
mately 90°, and released. The spring 488 then urges the flange
486 into the underside surface of the lugs 482, to fixedly
position the second body element 418 and first body element
416 together.

As best shown in FIGS. 21, 22 and 26, the second coupler
404 is shown that designed to be removably coupled to the
first coupler 402. The second coupler 404 includes a distally
disposed base portion 516 that is disposed just proximally of
the washer-shaped end member flange 518. The base portion
516 includes a cylindrical portion 520 and a frusto-conical
portion 522. The frusto-conical portion 522 includes an array
of a plurality of vent apertures 524.

The vent apertures 524 extend generally obliquely to the
axis A of the interior passageway 526, and the coupler 400,
and pass through the frusto-conical portion 522. The aper-
tures 524 are in fluid communication with the apertures 510 of
the second body element 518. The apertures 524 are also in
fluid communication with the hollow interior 528 of the mold
member plunger 399.

The diameter of the frusto-conical portion 522 is chosen
such that the second coupler member 404 engages the second
body element 418 on the frusto-conical surface 522, at or
close to the point where the frusto-conical surface intersects
with the radially extending surface 525. The axially extending
socket-engaging member has a frusto-conical exterior sur-
face 532 that includes an annular grip receiving recessed
groove 440, that is disposed adjacent to the proximal end 574
of the frusto-conical exterior surface 532.

The axially extending interior passageway 526 has a gen-
erally cylindrical wall so that the interior passageway 526 has
a generally constant diameter throughout its length. The axi-
ally extending interior passageway 526 is open at each of its
proximal and distal ends, and is sized to receive the tool 284.

Having described the invention in detail with reference to
certain preferred embodiments, it will be appreciated that the
invention is not limited to the preferred embodiment herein,
but is limited only to the broadest scope of variations, modi-
fications, and equivalents allowable under the broadest read-
ing of the appended claims.

What is claimed is:

1. A quick connect coupler for use with a glass container
molding machine for coupling a mold member to a mold
moving member, the quick connect coupler comprising:

afirst coupler member configured for being coupled to one

of'the mold member and the mold moving member, and
a second coupler member configured for being coupled
to the other of the mold member and mold moving
member,

the first coupler member including: a first coupler body, at

least one grip member movable relative to the first cou-
pler body between a second coupler member engaging
position and a second member release position, a non-
threaded grip engaging member movable between a grip
engaging position wherein the grip engaging member
holds the grip member in the second coupler member
engaging position; and upon an exertion of an axially
directed force in a direction away from the second cou-
pling member, a grip releasing position wherein the grip
engaging member permits the grip member to move to
the second coupler member release position, a biasing
member engagable with the non-threaded grip engaging
member and the one of the mold member and the mold
moving member to which the first coupler member is
coupled for biasing the first coupling member into the
grip engaging position, and
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wherein the second coupler member is selectively engage-
able with the first coupler member, the second coupler
member including a grip receiving portion for receiving
the grip member when the grip member is in the second
member engaging position.

2. The quick connect coupler of claim 1 wherein the second
coupler member includes a fastener configured to fasten the
second coupler member to the mold member.

3. The quick connect coupler of claim 1 wherein the first
coupler member includes an axially extending passageway
for receiving the second coupler member, and also for receiv-
ing a coupler engagement tool configured for engaging and
moving the grip engaging member.

4. The quick connect coupler of claim 3 wherein the grip
members comprise at least two grip members captured by the
first coupler body and movable in a first direction relative to
the first coupler body between the second coupler member
engaging position and the second member release position,
and wherein the grip engaging member moves in a second
direction generally perpendicular to the first direction when
moving between the second member engaging position and
the second coupler member release position.

5. The quick connect coupler of claim 4 wherein the first
coupler body includes at least two grip member receiving
slots for capturing the at least two grip members and wherein
the second coupler member includes an axially extending
member insertable in the slot, and an exterior surface includ-
ing a recessed groove portion sized for receiving the at least
two grip members, the at least two grip members being insert-
able into the groove portion when in the coupler engaging
position, wherein the engagement of the at least two grip
members and the groove portion prevents axial movement of
the second coupler member to thereby maintain the second
coupler member in a fixed position within the coupler.

6. The quick connect coupler of claim 1 wherein the first
coupler member includes an axially extending passageway
for receiving a grip engagement tool configured for engaging
the grip engaging member to permit the grip engagement tool
to move the grip engaging member between the grip engaging
position and the grip releasing position.

7. The quick connect coupler of claim 1 wherein the grip
engaging member includes a base portion and a wall portion,
wherein the grip engaging tool engages and exerts an axially
directed force against the base portion of the grip engaging
member to move the grip engaging member into the grip
releasing position.

8. The quick connect coupler of claim 1 further comprising
a biasing member for movably biasing the grip engaging
member into the second coupler member engaging position,
wherein the grip engaging member is generally cup shaped,
and includes a grip engaging tool receiving portion and a grip
member engaging portion, wherein the grip engaging tool
engages the grip receiving portion and moves the grip engag-
ing member in a direction away from the second coupling
member and into the grip release position.

9. The quick connect coupler of claim 1 wherein the first
coupler body includes a first body element and a second body
element, the first body element configured to be coupled to
mold moving member, and the second body element config-
ured to provide a support for the second coupler member,
wherein the first and second body elements are detachably
coupled to each other.

10. The quick connect coupler of claim 9 further compris-
ing a bayonet connector for detachably coupling the first and
second body elements.

11. The quick connect coupler of claim 9 where the second
coupler member includes an array of venting passages, and
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the second body element includes an array of venting pas-
sages in fluid communication with the venting passages of the
second coupler member.

12. The quick connect coupler of claim 11 wherein the
second coupler member is coupled to the mold member, the
mold member includes a hollow interior portion, and wherein
the vent passages of the second coupler member and second
body element are in fluid communication with the hollow
interior portion of the mold to permit fluid communication
between the hollow interior portion and an area external to the
hollow interior portion.

13. The quick connect coupler of claim 9 wherein the
second body element includes a radially inwardly extending
bayonet connector portion, an axially extending portion con-
taining an array of vent passages therein, and a radially out-
wardly extending flange portion,

wherein the second coupler member includes a base por-
tion engagable with the second body element, the base
portion including an angled portion containing a plural-
ity of vent passages there through.

14. A quick connect coupler or use with a glass container
molding machine for coupling a mold member to a mold
moving member, the quick connect coupler comprising:

a first coupler member having a proximal end and a distal
end, the first coupler member being configured for being
coupled to the mold moving member, and a second
coupler member having a proximal end and a distal end,
the proximal end being configured for being coupled to
the first coupler and the distal end being configured for
being coupled to the mold member,

the first coupler member including: a first coupler body, an
axially extending interior passageway, at least one grip
member movable relative to the first coupler body
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between a second coupler member engaging position
and a second coupler member release position, a non-
threaded grip engaging member disposed adjacent the
proximal end of the first coupler member and being
movable upon an exertion of an axially directed force in
a direction away from the second coupling member,
from a grip engaging position wherein the grip engaging
member holds the grip member in the second coupler
member engaging position; to a grip releasing position
wherein the grip engaging member permits the grip
member to move to the second coupler member release
position,

a biasing member engagable with the non-threaded grip
engaging member and the one of the mold member and
the mold moving member to which the first coupler
member is coupled for biasing the first coupling member
into the grip engaging position, and

wherein the second coupler member is selectively engage-
able with the first coupler member, the second coupler
member including a grip receiving portion for receiving
the grip member when the grip member is in the second
member engaging position.

15. The quick connect coupler of claim 14 wherein the
axially extending passageway is configured for receiving a
coupler engagement tool for engaging the grip engaging
member for axially moving the grip engaging member in a
proximal direction to move the grip engaging member from
the second coupler member engaging position to the second
coupler member release position for permitting the first cou-
pler member to become disengaged from the second coupler
member.



